Purpose: The aim of this study was to investigate the treatment and prognostic factors in patients with Masaoka stage 3 thymic carcinoma. Methods: A retrospective review was conducted of the medical records of patients with Masaoka stage 3 thymic carcinoma between 2000 and 2012 in our institution. Clinical characteristics and prognostic factors were analyzed. Survival curves were plotted using the Kaplan-Meier method. The Cox proportional hazard model was used for multivariate analysis. Results: Thirty-two patients with Masaoka stage 3 thymic carcinoma, operated on in Zhejiang Cancer Hospital, were identified between 2000 and 2012. Among 32 patients, 24 achieved R0 resection. The most common histological subtypes were squamous cell carcinoma (n=15, 46.8%), followed by undifferentiated carcinoma (n=12, 37.5%), and other tumors (n=5, 15.7%). The 5-year disease-free survival and overall survival rates were 56.8% and 61.5%, respectively. Patients with incomplete resection had a significantly worse disease-free survival and overall survival as compared to complete resection with univariate analyses (P-value 0.006 and 0.034, respectively). Multivariate analysis revealed that complete resection was statistically associated with disease-free survival but not overall survival (P-value 0.025 and 0.076, respectively). Conclusion: Our results indicated that complete resection could impact the disease-free survival of patients with stage 3 thymic carcinoma.
Introduction
Thymic carcinoma is a rare, aggressive neoplasm of the anterior mediastinum that is morphologically and biologically distinct from thymoma. 1 Surgery was the main therapeutic modality for the early stage thymic carcinoma patients. 2 Because of the involvement of surrounding vital structures, the treatment and prognosis of Masaoka stage 3 thymic carcinoma was different from stage 1 and 2 patients.
In previous studies, both thymoma and thymic carcinoma were included and analyzed, reports focusing on thymic carcinoma were limited. [3] [4] [5] [6] The value of resection, radiotherapy, and chemotherapy has remained uncertain for the Masaoka stage 3 thymic carcinoma until now. [7] [8] [9] The optimal treatment for Masaoka stage 3 thymic carcinoma needs to be defined.
In the present study, we retrospectively evaluated the treatment and prognosis in patients with Masaoka 3 thymic carcinoma, and explored the role of different prognosis factors in this setting. 
Follow-up
Surviving patients were followed-up every 3 to 6 months for the first 5 years, then annually. The last censoring date for survival was September 2013. The median follow-up of patients was 68 months ranging from 20 to 189 months.
statistical analysis
The statistical analysis using the SPSS version 16 (SPSS Inc., Chicago, IL, USA) was performed, assuming that P-value less than 0.05 is statistically significant. The survival curves were generated using the Kaplan-Meier method. Disease-free (DFS) survival encompassed the time from the surgery to documented progression or death from any cause. The definition of overall survival (OS) was determined from the date of surgery and the last known follow-up or date of death. Table 1 shows the patient clinical and histologic characteristics. The median age was 47 years in all of the patients (range, 22-71 years). Fifteen patients were diagnosed with squamous cell carcinoma and 12 patients with undifferentiated carcinoma. Four patients were diagnosed with neuroendocrine tumors and one patient with mucoepidermoid carcinoma.
Results

Patient characteristics
Treatment
All patients underwent surgical resection. Twenty-four patients received complete resection and eight received incomplete resection. Twenty-one patients were treated with radiation therapy (prescribed dose ranged from 40 Gy to 60 Gy). Nineteen patients received chemotherapy (five received only chemotherapy, 14 received radiotherapy and chemotherapy). Of the patients with incomplete resection, four had recurrence of local lesions and two had metastasization (one with lung and one with bone). Second operations were performed after recurrence of local lesions in three patients.
survival and prognostic factors
The mean time of postoperative recurrence occurred at 101 months after initial surgery. The DFS rate was 56.8% at 5 years and 48.7% at 10 years. The OS rate at 5 years was 61.5%, and at 10 years it was 36.9%.
Univariate analyses were performed by the KaplanMeier method to assess the predictive capability of each variable assessed. These data are summarized in Table 2 . Age, sex, radiotherapy, chemotherapy, and myasthenia gravis were not found to be statistically associated with DFS and OS. Complete resection was predictive of DFS and OS (Figures 1 and 2) .
The variables included in the final model are presented in Table 3 and include age, sex, radiotherapy, chemotherapy, complete resection, myasthenia gravis, and histology, complete resection has significantly influenced DFS but not OS in multivariate analysis. 
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Discussion
Considering the rarity of the disease, this report of 32 cases is to be regarded as a relatively large study. Our results suggest that complete resection could impact the DFS but not OS with Masaoka stage 3 thymic carcinoma.
There are conflicting views in the literature with regard to the optimal treatment of thymic carcinoma. [6] [7] [8] [9] [10] The efficacy of resection for thymic carcinoma has not yet been well studied until now. Some studies have indicated that complete resection was the most important factor related to the prognosis of patients with thymic carcinoma. 11 Zhao et al showed that complete resection not only predicts DFS but also OS after resection of 105 thymic squamous cell carcinomas. 12 However, some reports have showed that there was no survival difference for patients who underwent complete resection compared with incomplete resection. 9, 13 In the current study, there was DFS and OS differences between complete and incomplete resection patients with univariate analyses. However, the difference of OS was not significant by multivariate analysis, the reason may be due to the small number of patients in our study.
It remains controversial whether adjuvant radiation and chemotherapy reduces the rate of local recurrence and distant metastasis. Fan et al showed potential advantages in improving 
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Our study is limited by its retrospective design over a long period and its small number of patients. In addition, there were only eight patients with incomplete resection. Therefore, the influence of resection on DFS and OS must be considered carefully. Thirdly, neoadjuvant treatment showed a high efficacy for some locally advanced thymic carcinomas and increased complete resection rate, while, no neoadjuvant cases were enrolled in the current study. However, with few cases in previous clinical studies, our retrospective study may also be considered to be meaningful.
In conclusion, complete resection provided remarkable DFS benefit in Masaoka stage 3 thymic carcinoma. The role of radiotherapy and chemotherapy need to validate in the prospectively large studies.
